PALEOCLIMATE RECORDS OF THE HOLOCENE INFERRED FROM PROGLACIAL LAKE BOTTOM SEDIMENTS OF EAST SIBERIA by Stepanova O.G. et al.
118
E.G. Vologina,  V.N.  Stolpovskaya,  O.A.  Sklyarova,  N.N.  Ukhova  //  Russian  Geology  and  Geophysics.  − 
2012. − Vol. 53. – 1756–1775.
2. Goldsmith J.R. Relation between lattice constants and composition of the Ca-Mg carbonates / 
J.R. Goldsmith, D.L. Graf // American Mineralogist. − 1958. − Vol. 43. − P. 84–101.
3. Deelman C. Low-temperature formation of dolomite and magnesite / C. Deelman // Open-access 
e-book. − 2011. – P. 512. – URL: http://www.jcdeelman.demon.nl/dolomite/bookprospectus.html.
4. Drits V.A. New insight into structural and compositional variability in some ancient excess-Ca 
dolomite / V.A. Drits, D.K. McCarty, B. Sakharov, K.L. Milliken // Canadian Mineralogist. − 2005. − Vol. 43. −  
P. 1255–1290.
5. Last W.M. Lacustrine dolomite — an overview of modern, Holocene, and Pleistocene occurrences / 
W.M. Last // Earth Science Review. − 1990. − Vol. 27. − P. 221–263.
7. Nechiporenko G.O. The formation conditions of marine carbonates (on experimental data) / 
G.O. Nechiporenko, G.P. Bondarenko // The formation conditions of marine carbonates (on experimental 
data). − 1988. – P. 132 [In Russian].
PALEOCLIMATE RECORDS OF THE HOLOCENE INFERRED  
FROM PROGLACIAL LAKE BOTTOM SEDIMENTS OF EAST SIBERIA
Stepanova O.G.1, Trunova V.A.2, Vorobyeva S.S.1, Osipov E.Yu.1, Melgunov M.S.3,  
Petrovskii S.K.1, Krapivina S.M.1, Zheleznyakova T.O.1, Enushchenko I.V.1, Vershinin K.E.1, 
Parhomchuk E.V.4, Rastigeev S.A.5, Petrozhitsky A.V.4, Fedotov A.P.1
1Limnological Institute of the Siberian Branch of RAS, Irkutsk, Russia
2Nikolaev Institute of Inorganic Chemistry of the Siberian Branch of RAS, Novosibirsk, Russia
3Institute of Geology and Mineralogy of the Siberian Branch of RAS, Novosibirsk, Russia
4Novosibirsk State University, Laboratory of radiocarbon methods of analyses, Novosibirsk, Russia
5Budker Institute of Nuclear Physics of the Siberian Branch of RAS, Novosibirsk, Russia
Currently, glacier area in the south part of East Siberia is not extensive. In most causes, these gla-
ciers are less than 1 km2 [Margold and Jansson, 2011; Stokes et al., 2013; Osipov and Osipova, 2014; 
Kitov et al., 2015]. However, alpine relief and other geomorphological evidences such as terminal 
moraines, fossil shorelines and deltas of glacial lakes indicate extensive glaciation of the area in the 
past [Back and Strecker, 1998; Osipov et al., 2003]. 
The goal of this study is to reconstruct a glacier response to climate changes during the Holocene 
based on high-resolution geochemical proxies inferred from the East Siberian proglacial lakes of the 
East Sayan Ridge, the Baikalsky Ridge and the Kodar Ridge. 
Dating of the sediments cores and fluvio-glacial deposits was based on 210Pb and 137Cs chronology 
for the upper sediment layers, and radiocarbon (14C) calibration performed by AMS built by Budker 
Institute of Nuclear Physics, Novosibirsk, Russia.
According obtained 14C data, forming of Tompuda moraine (Northern Baikal) was two studies. 
The first study begun from Belling-Allered and ended to 11.8-12.4 ka BP. The second study of degla-
ciation was 9-11 ka BP. In general, Pleistocene glaciers of the East Sayan Ridge, the Baikalsky Ridge 
and the Kodar Ridge were melted to the early Holocene. The modern glaciers most likely formed dur-
ing the Little Ice Age. 
The intensity of the supply of surface water into proglacial lakes has primarily depended upon a 
rate melting of glaciers and summer air temperature. The distribution of Rb, Zr, Nb, Y and Th will 
be closely associated with the clastic material and can be related with a rate melting of glaciers. The 
elemental composition of bottom sediments were investigated by two methods: X-ray fluorescence 
spectrometry and  inductively coupled plasma mass  spectrometry. X-ray fluorescence  spectrometry 
was undertaken to provide quantitative information on 20 trace elements (from K to U) and a time 




of the East Sayan Ridge was not intense until 1850 and into proglacial lakes of the Kodar Ridge did 
until 1875. However, a rate of the supply of meltwater into proglacial lakes of the Baikalsky Ridge 
was high during the Little Ice Age and decreased at a transition from the Little Ice Age to the Recent 
Warming. During the second period (ca.1890- 1940) the regional glacier water balance were most 
likely positive. The third period (ca. 1940 - the present), the malting rates of glaciers located on the 
Baikalsky Ridge and the Kodar Ridge were moderate, in contrast to the East Sayan Ridge demonstrat-
ed the highest ratio of melting and changes in outlines during this period. 
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Research of features of modern mineral formation and laws of generating of components of autigenic 
minerals in natural reservoirs of the Western Siberia is actual in connection with need of an assessment 
of influence of organic matter on processes of sedimentation and stability of biogeochemical cycles 
of macro elements (C, O, H, Ca, Si, Fe, etc.) in them. The biogeochemical aspect of sedimentology 
attracts wide attention of researchers, but due to the complexity of the object of study, many questions 
remain unclear [Lee, 1992 et.al.]. There is practically no information on the influence of biochemical 
transformation of organic substances on the mineral composition of bottom sediments of lakes in the 
process of their accumulation, in the early stages of diagenesis and their geochemical features. 
This article discusses the features of modern mineral formation in small shallow lakes (171) 
located in taiga, forest-steppe and steppe landscapes in the south of Western Siberia. Primary field 
